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击理论，选用 NACA4412 翼型作为水橇设计的母体，对水橇的外形进行设计； 
（2）在 GAMBIT 的环境下，建立 NACA2410 水翼的二维模型，对其进行四
边形网格划分，应用 FLUENT 求解该翼型在不同浸深条件下的水动力特性，并
与实验数据对比，用以验证计算模型的准确性，为后续水橇的数值模拟作基础； 



























Wing in ground effect aircraft (WIG craft) with a series of advantages such as 
high aerodynamic efficiency, great payload, good economy, high speed, and long 
range, occupies the flight gap between low altitude and sea-skimming. If WIG craft 
would come into the practical development, it has a broad market prospect, and its 
marketization and larger are inevitable. But before WIG craft’s developments, there 
are some key technologies need to be handled. Just like it needs a long runway during 
taking-off, which means the lift-drag ratio is too smaller to help the WIG craft quickly 
leave the water during taking-off. And during landing with high speed, the great 
impact of the water on the hull causes the fatigue of the hull easily. Based on these 
two key technical problems, this paper proposes a concept of hydro-ski, and the 
installation of hydro-ski can help the WIG craft solve these two key technical 
problems. In this thesis, a kind of hydro-ski applied on WIG craft is designed and the 
hydrodynamic characteristics are studied by numerical simulation using FLUENT 
software. The main work in this thesis including the following five aspects: 
(1) Combined with wing design theories, designs of high-speed marine vehicles 
and water entry theories, taking NACA4412 airfoil as the design matrix, design the 
shape of hydro-ski with CATIA software; 
(2) Establish a 2D NACA2410 airfoil model, and mesh it by using GAMBIT 
software; study the hydrodynamic characteristics of the airfoil under different depths 
of water by using FLUENT software; and compare the computational data with the 
experimental data, that can verify the accuracy and reliability of the calculation 
model; 
(3) Mesh the 3D hydro-ski into tetrahedrons using ICEM CFD software, and set 
the boundary conditions with reference to the NACA2410 airfoil. And output the grid 
file for next step; 
(4) Study the hydrodynamic characteristics of hydro-ski in a variety of different 
conditions by numerical simulation using VOF (Volume of Fluid) model. Including 
research the hydrodynamic characteristics under the condition of the whole water 
medium and different depths of water, the hydrodynamic characteristics under 
different attack of angle, the hydrodynamic characteristics of different Froude number. 
















(5) Analyze the hydrodynamic characteristics data under the numerical 
simulation, verify that the hydro-ski can basically reach the design requirements, and 
analyze the best install position and the proper install angle of the hydro-ski. 
The research results show that the designed hydro-ski can reach the design 
requirements and the WIG craft equipped with suitable hydro-ski can partly solve the 
problems during taking-off and landing.   
Keywords: wing in ground effect aircraft; hydro-ski; design; hydrodynamic 
































N S ：Navier-Stokes 方程 
iu ：时均速度 
t ：湍动粘度 
ij ：“Kronecker delta”符号 
k：湍动能 
ε：耗散率 
  ：经验常数 
kG ：平均速度梯度引起的湍动能 k 的产生项 















k ：与 k 对应的 Prandtl 数 
 ：与 ε 对应的 Prandtl 数 
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